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PROBLEM TO BE SOLVED: To provide a low-cost method for cleaning an 
ink jet head capable of easily switching ink without problem of the change 
of printing density generated at the time of using for a long period without 
restricting in an ink designing and a cartridge for cleaning the head used 
therefor. 

SOLUTION: The cartridge 3 for cleaning the ink jet head can be replaced 
with an ink cartridge, and holds cleanser containing water and surfactant. 
When the heating head 2 of an ink jet recorder is cleaned by using the 
cartridge 3 for cleaning the head, the ink cartridge detachably mounted is 
replaced with the cartridge 3 for cleaning the head with the cleanser, and 
cleaned with the cleanser. Porous material or nonwoven fabric made of 
chemical fiber can be filled as cleanser holding member in the cartridge 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet head washing approach characterized by permuting this ink cartridge by the cartridge for head 
washing which holds a penetrant remover, and washing it by this penetrant remover in the ink jet head washing 
approach which washes the heating head of the ink jet recording apparatus which has a removable ink cartridge and a 
heating head at the time of washing of a heating head. 

[Claim 2] The ink-jet head washing approach characterized by to wash by this penetrant remover by permuting this ink 
cartridge by the cartridge for head washing which holds a penetrant remover in the ink-jet head washing approach which 
washes the ink passage and the heating head of an ink jet recording apparatus which have a removable ink cartridge and 
a heating head at the time of washing of a heating head, and repeating the injection, the pressurization, or suction by 
heat operation of a heating head. 

[Claim 3] The ink jet head washing approach according to claim 1 or 2 that a penetrant remover contains water and a 
surface active agent. 

[Claim 4] The ink jet head washing approach according to claim 3 characterized by pH of a penetrant remover being in 
the range of 7 thru/or 12. 

[Claim 5] The ink jet head washing approach according to claim 4 characterized by for the surface tension of a penetrant 
remover being 40 or less mN/m, and viscosity being the range of 1 . 1 thru/or 7.0mPas(es). 

[Claim 6] The ink jet head washing approach according to claim 5 characterized by a penetrant remover being lower 
than the surface tension of ink, and being higher than pH of ink. 

[Claim 7] The ink cartridge which holds the penetrant remover containing water and a surface active agent, and the 
replaceable cartridge for ink jet head washing. 

[Claim 8] The cartridge for ink jet head washing according to claim 7 characterized by having a penetrant remover 
attachment component in a cartridge. 

[Claim 9] The cartridge for ink jet head washing according to claim 7 characterized by being the nonwoven fabric with 
which a penetrant remover attachment component consists of a porous body or a chemical fiber ingredient. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cartridge for ink jet head washing which is used for the ink jet head 

washing approach which washes the heating head of an ink jet recording apparatus, and its reason. 

[0002] 

[Description of the Prior Art] The so-called printer of the ink jet recording apparatus which records a liquid or melting 
dry ink on discharge, paper, cloth, a film, etc. from a nozzle, a slit, or a porosity film, and an ink jet method is small, has 
various advantages, such as cheapness and calm nature, and are marketed as black monochrome or a printer for full 
color. [ many ] The so-called thing of the heat ink jet method which records by making heat energy act and forming a 
drop especially has many advantages - high-speed printing and high resolution are obtained. On the other hand, 
although there is a point which should control many about the ink used for an ink jet printer, the engine performance 
most demanded also in it is that the stability at the time of long-term use is excellent. By the ink jet method on which 
especially heat energy is made to act, it is easy to produce adhesion of a foreign matter according to an operation of heat 
on a heating head front face, and formation of a liquid ink drop gets worse by this foreign matter adhesion, consequently 
the fall of printing concentration is caused. Therefore, the stability at the time of long-term use is an important problem. 
[0003] Various proposals are made from before about this problem, for example, to JP,5-55555,B and JP,3-48953,B The 
phosphorus which is an inorganic impurity in a color about the ink color used by the heat ink jet method, The approach 
of removing calcium, magnesium, manganese, iron, aluminum, and silicon again to JP,61 -56263 ,A Paying attention to 
color structure, the approach of using the color of the color structure of having a sulfonic group, a carboxylic-acid 
radical, azo, a hydroxyl group, and an imino group further to JP,5- 194888, A By adding into ink by using bile salt as an 
additive, the method of increasing the stability at the time of long-term use is proposed. Each of these approaches has 
concentration fluctuation smaller than the conventional technique, and although long-term use was attained and has 
been improved, when it is used further over a long period of time, they poses a lifting and a use top problem in 
concentration change. Moreover, there is also a problem of ****** with the fall of an ink design degree of freedom, a 
large cost rise, and an ink cartridge member. 

[0004] Moreover, although the ink jet recording device which equipped JP,63-260451,A and JP,6-8471,A with the 
penetrant remover tank which washes a head is proposed, since it is the thing of the structure where all change ink to a 
penetrant remover in the middle of passage, there is a problem that it cannot fully respond in the change of ink. 
[Problem(s) to be Solved by the Invention] This invention is accomplished in view of the above troubles in a Prior art. 
therefore, the thing for which the problem of change of the printing concentration which this invention is low cost, and 
is moreover generated at the time of prolonged use, without giving constraint to an ink design is produced — there is 
nothing - in addition - and the ink jet head washing approach that an ink change can be performed easily - and - 
therefore, it aims at offering the cartridge for ink jet head washing to be used. 
[0005] 

[Means for Solving the Problem] this invention person etc. wholeheartedly by making the cartridge for head washing in 
which desorption is free hold a penetrant remover as a result of examination By holding in a header that washing to 
arbitration is possible and the whole passage can be washed by the simple device, and making this cartridge for head 
washing hold the penetrant remover containing water and a surface active agent further, by low cost It came to complete 
a header and this invention for recovering change of the printing concentration at the time of prolonged use, without 
giving constraint to an ink design. 

[0006] That is, the ink jet head washing approach of this invention is characterized by facing washing the heating head 
of the ink jet recording apparatus which has a removable ink cartridge and a heating head, permuting an ink cartridge by 
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the cartridge for head washing which holds a penetrant remover, and washing by the penetrant remover. Moreover, 
other modes of the ink jet head washing approach of this invention are faced washing the heating head of the ink jet 
recording apparatus which has a removable ink cartridge and a heating head, permute this ink cartridge by the cartridge 
for head washing which holds a penetrant remover at the time of washing of a heating head, and are characterized by 
washing by this penetrant remover by repeating the injection, pressurization, or suction by heat operation of a heating 
head. Moreover, the cartridge for ink jet head washing of this invention (henceforth "the cartridge for washing") is 
characterized by holding the penetrant remover which is as replaceable as an ink cartridge and contains water and a 
surfactant. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail. The cartridge 
for washing of this invention is an exclusive cartridge which holds a penetrant remover in the tank section and in which 
desorption is free in an ink jet recording apparatus with disengageable head section and tank cartridge section. By using 
as an exclusive cartridge, it becomes unnecessary to make a penetrant remover tank provide in equipment, cartridges are 
exchanged if needed, and it becomes possible to wash the heating head section. Moreover, this not only removes the 
foreign matter adhering to the heating head section, but since the whole passage can be washed, after washing, it 
becomes possible to change to the ink cartridge of other colors, and a change in other color ink becomes easy. 
[0008] The cartridge for washing in this invention may have the same gestalt as a removable ink cartridge. In that case, 
it changes to ink, a penetrant remover is poured in, and it can be used as it is. Moreover, a pressure may be put from a 
cartridge flesh side and the special exclusive cartridge which prepared opening for sending out a penetrant remover may 
be used. As for the washing approach of a heating head, it is desirable to carry out the actuation which heat energy is 
made to act on a penetrant remover, and makes a penetrant remover a drop, and by performing pressurization or suction 
by turns. Although the count which repeats these actuation has 1-10 good times, in order to raise a cleaning effect, 5 - 
10 times is more desirable. Moreover, although ten repeat actuation or more may be performed, when the consumption 
of a penetrant remover increases, it is not efficient in order for a cleaning effect not to change, either. 
[0009] The cartridge for washing of this invention may load with a penetrant remover attachment component, in order to 
consist of only tanks and to make it a penetrant remover not leak. As a penetrant remover attachment component, a 
thing well-known as ink maintenance material is used, for example, the textile materials of a fizz ingredient, a good 
liquid inclusion member, a porous body, a chemical fiber ingredient, and others etc. are used, these things — 
independence — or it can combine and use. 

[0010] In this invention, the penetrant remover used making the cartridge for washing hold can use water and a 
surfactant as an indispensable component, and can add a water-soluble organic solvent, pH regulator, a hydrotropy 
agent, a chelating agent, a clathrate compound, an oxidizer, an antioxidant, a reducing agent, an enzyme, a germicide, a 
defoaming agent, an abrasive material, and other additives if needed. 

[001 1] As water, it is desirable to use ion exchange water or ultrapure water. Any of Nonion, an anion, a cation, and an 
amphoteric surface active agent are sufficient as the surface active agent which the penetrant remover used in this 
invention is made to contain. For example, as a nonionic surface active agent, the polyoxyethylene nonylphenyl ether, 
polyoxyethylene octyl phenyl ether, polyoxyethylene dodecyl phenyl ether, polyoxyethylene alkyl ether, 
polyoxyethylene fatty acid ester, a sorbitan fatty acid ester, a polyoxyethylene-polyoxypropylene block copolymer, 
polyoxyethylene sorbitan fatty acid ester, a fatty-acid ARUKI roll amide, SAFI Norian (acetylene glycol derivative), 
etc. are mentioned. 

[0012] As an anionic surface active agent, the formalin condensate of alkylbenzene sulfonates, 
alkylnaphthalenesulfonate, and alkylnaphthalenesulfonate, a higher-fatty-acid salt, the sulfate salt of higher-fatty-acid 
ester, the sulfonate of higher-fatty-acid ester, the sulfate salt of the higher-alcohol ether and a sulfonate, the alkyl 
carboxylate of a high-class alkyl SUHON amide, sulfo succinate and its ester salt, alkyl phosphite, alkyl phosphate, 
alkyl phosphonate and ester, higher-alcohol phosphate, etc. are mentioned. As a cationic surface active agent, a betaine, 
sulfobetaine, a sulfate betaine, etc. are raised for a start as amphoteric surface active agents, such as the second, an 
amine salt of the third class, and quarternary ammonium salt. In addition, the lecithin of a silicone system surface active 
agent, a fluorine surface active agent, nature, or biosurfactants, a saponin, cholate, etc. are mentioned. These surfactants 
may be independent, or two or more sorts may be mixed and they may be used. Preferably, an anionic surface active 
agent excels in a detergency and is desirable, the content of these surfactants « the total amount of penetrant removers - 
receiving - 0.01 - 50% of the weight of the range - it is preferably used in 30 or less % of the weight of the range from 
the critical micelle concentration of a surfactant. 

[0013] Moreover, since the washing capacity of a surface active agent is raised, the matter well-known as a general 
builder can be added. For example, a sodium carbonate, sodium tripolyphosphate, a potassium pyrophosphate, a sodium 
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silicate, a sodium sulfate, sodium aluminosilicate, a carboxymethyl cellulose, methyl cellulose, etc. are raised. 
[0014] Moreover, as a water-soluble organic solvent, polyhydric alcohol and derivatives, such as the alkyl ether, can be 
used as what prevents solidification of a penetrant remover. For example, a glycerol, a polyethylene glycol, a 
polypropylene glycol, a diethylene glycol, BCBT [2 (2-butoxyethoxy) Ethanol], diethylene-glycol phenyl ether, 
propylene glycol, propylene glycol monomethyl ether, a butylene glycol, Methylene glycol, thiodiglycol, hexylene 
glycol, ethylene glycol methyl ether, diethylene-glycol methyl ether, pentanediol, hexane triol, trimethylol propane, etc. 
are raised. In addition, methyl alcohol, ethyl alcohol, n-propyl alcohol, Saturation fatty alcohol, such as isopropyl 
alcohol, n-butyl alcohol, and hexyl alcohol Dimethyl formaldehyde and the amides of dimethyl acetaldehydes Ketones, 
such as an acetone and diacetone alcohol, keto alcohol, an amylose (dextrin), Polysaccharide, such as a cellulose, gum 
arabic, and sodium alginate, triethanolamine, Although sulfur-containing solvents, such as high-boiling point nitrogen- 
containing solvents, such as diethanolamine, a pyrrolidone, an n-methyl-2-pyrrolidone, and l,3-dimethyl-2- 
imidazolidinone, diethyl sulfoxide, and sulfolane, etc. can be used, it is not limited to these. 

[0015] Washing capacity of the penetrant remover used in this invention improves by making pH high. However, since 
there are bad influences, such as corrosion and the dissolution of a head ingredient, and exfoliation, at the time of 
washing when pH12 is exceeded, the range of pH 7-12 is desirable. Furthermore, it is the range of pH 7-10 preferably. 

i Moreover, in order to raise a cleaning effect, the penetrant remover of pH higher than use ink is desirable. As what 

i adjusts pH, a sodium hydroxide, a potassium hydroxide, a lithium hydroxide, a sodium sulfate, acetate, a lactate, a 
benzoate, triethanolamine, ammonia, ammonium phosphate, sodium phosphate, a phosphoric-acid lithium, etc. are 

1 raised. Moreover, although other common buffers and good buffers are used, it does not limit to these. 

[0016] As for surface tension, in the penetrant remover used for this invention, it is desirable to make it 40 or less 
mN/m. If surface tension is lower than 20 mN/m, since a penetrant remover will begin to leak and adhesion in those 

I with ** and a head point, the dirt in equipment, etc. will arise from a head point, it is not desirable. Moreover, if 40 
mN/m is exceeded, the wettability to a head burnt-deposits affix will fall. In this invention, in order to adopt the washing 
approach by injection, a wettability fall causes the fall of regurgitation dependability and washing capacity declines. So, 
as for surface tension, it is desirable to make it the range of 20 - 40 mN/m. 

[0017] moreover, the penetrant remover used for this invention - setting - viscosity - range **** of 1.1 - 7.0mPas - 
things are desirable. It is the range of 1 .5 - 4.0mPas more preferably. In order to make it the hypoviscosity of less than 
1 . 1 mPases, since it is necessary to lessen the amount of the moisturizer in a washing constituent and becomes easy to 
generate solidification of a penetrant remover as a result, it is not desirable. It becomes poor [ the regurgitation ] and it 
becomes impossible moreover, to perform washing by injection in the viscosity exceeding 7.0mPas. 
[0018] In addition, if ink gives a washing function without the penetrant remover of dedication, it will become high pH 
and ink of low surface tension, and ****** 5 regurgitation stability, and dependability will be spoiled. For this reason, it 
is required to prepare a penetrant remover apart from ink and to use it. Moreover, as a hydrotropy agent, lower alcohol, 
such as aromatic series sulfonates, such as carboxylate, such as butanoic acid sodium and sodium salicylate, and 
toluenesulfonic acid sodium, and ethyl alcohol, a urea, an acetamide, etc. are raised. As a chelating agent, they are 
ethylene-diamine-tetraacetic acid (EDTA), iminodiacetic-acid (IDA), and ethylenediamine-JI (o-hydroxyphenyl acetic 
acid) (EDDHA), nitrilotriacetic acid (NTA), a dihydroxyethyl glycine (DHEG), trans- 1, 2- 
cyclohexanediaminetetraacetic acid (CyDTA), and diethylenetriamine. - They are N, N, N\ N"N" -5 acetic acid 
(DTP A), and glycol ether diamine. - N, N, N\ and N f -4 acetic acid (GEDTA) etc. is raised. As a clathrate compound, 
although urea, thiourea, DESUOKISHI cholic acid, and screw - (N and N f -tetramethylen benzidine), a cyclophane, 
cyclodextrin, etc. are raised, a urea and cyclodextrin can be used preferably. In addition, an oxidizer, an antioxidant, a 
reducing agent, an enzyme, a germicide, a defoaming agent, an abrasive material, and other additives can be added if 
needed. 

[0019] Moreover, in this invention, although the use ink used as the candidate for washing has aquosity color ink, 
pigment-content powder ink, other ink containing an additive, etc., it demonstrates the cleaning effect which depended 
and was excellent in the class of object ink. However, the cleaning effect is [ as opposed to / especially / the ink which 
has a carboxylic acid or carboxylate structure ] excellent in the ink constituent. Namely, the water soluble polymer 
additive which has the pigment agent and carboxylic-acid radical which have the high water resisting property color ink 
which has a carboxylic-acid radical, and a carboxylic-acid radical Although an affix stops remelting with the water in an 
ink constituent when bad debt is started on a heater, since water solubility is low compared with the color ink which has 
a sulfonic group, a dispersant, and an additive In the washing approach of this invention, an affix can be effectively 
washed by using the above-mentioned penetrant remover. 

[0020] The above-mentioned penetrant remover is used in this invention, and it is the washing approach 1x108 It is 
more effective if it is used with the long life equipment beyond a pulse. Moreover, in the fuel injection equipment of the 
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35 or less pi of the amounts of drops, since the amount of drops is minute, the amount change rate of drops by the bad 
debt on a heating head becomes large. For this reason, the penetrant remover and the washing approach of this invention 
act effectively especially. 
[0021] 

[Function] By permuting the cartridge for washing of this invention by the ink cartridge, and washing it, the fall of the 
printing concentration for which the color structure at the time of using a head for a long period of time, a color dross 
inclusion, a solvent dross inclusion, etc. carry out [ concentration ] adhesion are recording, and come from poor drop 
formation on a heating head is recoverable. By making desorption of the cartridge for washing free independently, it 
becomes possible to wash if needed and it can wash by the simple device. Moreover, since the whole passage can be 
washed, the change to another color ink cartridge can be performed easily. In this invention, the cartridge for washing 
can also utilize an ink cartridge as it is. 

[0022] Moreover, in order that the washing approach of this invention may weaken the adhesion force of the foreign 
matter of a heating head front face and may carry out exfoliation removal of the foreign matter from a heating head by 
suction or pressurization by injecting a penetrant remover, it is the washing approach that washing capacity is very high. 
Moreover, in this invention, as a penetrant remover, if the object of the range of 7-12 is used for pH, washing capacity 
can be kept high, without having a bad influence on a head ingredient at the time of washing. Therefore, if this invention 
washes using the cartridge for washing of this invention, actuation of refining further the color and pigment of the 
complicated design of color structure control etc. or marketing can be excluded, and the problem of a cost rise can be 
cleared. Moreover, the washing approach of this invention is effective also in washing of suspension emulsions, such as 
a pigment system and a fat dye system besides aquosity color system ink, resin, and wax oil, and the ink jet recording 
device using a dispersed system in addition to this. 
[0023] 
[Example] 

Example 1 drawing JL is drawing showing the configuration of the outline of an ink jet recording device in which the 
cartridge for washing of this invention was attached, and the cartridge 3 for washing in which the desorption of this 
invention is free is connected with the heating head 2. Moreover, in order to attract ink to a head point, the suction cap 1 
was connected, and it has connected with the waste fluid tank 5 through a suction pump 4. The penetrant remover of the 
following presentations is held in the cartridge for washing. 

Ion exchange water 80 weight sections Sodium dodecylbenzenesulfonate The 0.2 weight section Diethylene glycol 20 
weight sections 5% water solution of lithium hydroxides When washing of an adjustment heating head is needed for 
1 1 .0 in pH, an ink cartridge is removed from an ink jet recording apparatus, and the cartridge 3 for washing is connected 
to the heating head 2. The heating head 2 is moved to the non-printing section with a suction pump 4. Next, the suction 
cap 1 is connected with the point of the heating head 2, and a penetrant remover is supplied to the heating head 2 by 
actuation of a suction pump 4. A penetrant remover is injected by 5.0Hz drive frequency according to an operation of 
the heat energy of a heating head. For example, injection is 1x104. Suction for 1 second is performed a pulse deed and 
after that. This washing actuation is performed 6 times and washing removal of the foreign matter adhering to the 
heating head section is carried out. Washing waste fluid is stored in the waste fluid tank 5 through a suction pump 4. 
[0024] Example 2 drawing 2 is drawing showing the configuration of the outline of other examples of an ink jet 
recording device in which the cartridge for washing of this invention was attached, and explains the case where a 
booster pump 6 is used. The cartridge 3 for washing which can be freely detached and attached on the heating head 2 of 
an ink jet recording apparatus is connected like the above-mentioned case. A booster pump 6 is connected with the 
cartridge 3 for washing for washing at dedication, and it is constituted so that a penetrant remover may be supplied. 
Moreover, the suction cap 1 for attracting ink is connected with a heating head point, and it connects with the waste 
fluid tank 5 through the suction pump 4. The end connection of dedication is provided so that the cartridge 3 for 
washing can be connected to a booster pump 6. Drawin g 3 is the sectional view of an example of the cartridge for 
washing of this invention in above-mentioned drawin g 2 . A cartridge 3 consists of a cartridge body 3 1 which formed 
the exhaust port 32 in one side, and a lid 34 which formed the end connection 33 for booster-pump connection, and the 
interior is loaded with the penetrant remover absorber 35, and the same penetrant remover as an example 1 is held in the 
penetrant remover absorber. When washing of a heating head is needed, an ink cartridge is removed from an ink jet 
recording apparatus, and the cartridge 3 for washing is connected to the heating head 2. The heating head 2 is moved to 
the non-printing section with a suction pump 4 and a booster pump 6, and the suction cap 1 is connected with the point 
of a booster pump 6, the cartridge 3 for washing, and the heating head 2, respectively. Supply of a penetrant remover is 
performed by actuation of a booster pump 6 or a suction pump 4. A penetrant remover is injected by 5.0Hz drive 
frequency according to an operation of the heat energy of a heating head. For example, injection is 1x104. A booster 
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pump 4 is operated a pulse deed and after that, and pressurization injection of the penetrant remover is carried out for 1 
second. This washing actuation is performed 8 times and washing removal of the foreign matter adhering to the heating 
head section is carried out. Washing waste fluid is stored in the waste fluid tank 5 through a suction pump 4. Moreover, 
in addition to injection and pressurization according the washing approach to heat energy, in an example 2, you may 
draw in by turns. 

[0025] Next, the cleaning effect by the penetrant remover is explained concretely. In order to grasp a cleaning effect, the 
black ink of three kinds of standard presentations and the color ink of one sort of standard presentations were prepared 
below. 

Standard ink (black) (1) 

Ion exchange water 80 weight sections C.I. direct black 195 Four weight sections Glycerol Ten weight sections 
Diethylene glycol Five weight sections BES/LiOH pH7.0 - **** - this ink was viscosity 2.0mPas and surface tension 
58 mN/m. 

Standard ink (black) (2) 

Ion exchange water 80 weight sections C.I. direct black 168 Three weight sections Nissan Nonion E230 (trade name) 
Nippon Oil & Fats Co., Ltd. make The 0.1 weight section Diethylene glycol 15 weight sections Ethyl alcohol The ink of 
3 weight **** was pH8.6, viscosity 2.3mPas, and surface tension 40 mN/m. 
Standard ink (black) (3) 

Ion exchange water 80 weight sections CI. direct black 168 Three weight sections Nissan Nonion E230 (trade name) 
Nippon Oil & Fats Co., Ltd. make The 0.1 weight section Diethylene glycol Ten weight sections Thiodiglycol 5 weight 
sections Isopropyl alcohol Three weight sections BES/LiOH pH7.0 --**** - this ink was viscosity 2.3mPas and 
surface tension 40 mN/m. 
Standard ink (color) (4) 

Ion exchange water 80 weight sections C.I. direct yellow 86 Two weight sections Diethylene glycol 15 weight sections 
BES/NaOH It is adjustment [0026] to pH7.0. Example 31x107 After performing the injection test of a pulse using 
standard ink (2), it washed by changing to the cartridge containing the penetrant remover of an example 1 . Then, it 
printed by attaching the cartridge containing standard ink (color) (4). Consequently, printing of a good yellow color 
without color mixture was obtained. 

[0027] It is 1x107 like example of comparison 1 example 3. After performing the injection test of a pulse using standard 
ink (2), it printed by attaching the cartridge into which standard ink (color) (4) went, without washing. It became 
printing which black mixed at yellow at this result, especially the time of the initial regurgitation. Moreover, even if it 
continued the regurgitation after that, the color mixture in black ink did not disappear easily. 

[0028] An example 41x107 and 1x108 After performing the injection test of a pulse using standard ink (2), the cleaning 
effect was evaluated using the penetrant remover of a following presentation. A result is shown in Table 1 . 
Ion exchange water 80 weight sections Sodium dodecylbenzenesulfonate The 0.2 weight sections Diethylene glycol 
After carrying out the mixed dissolution of each component of 20 weight sections above enough, 5% water solution of 
lithium hydroxides adjusted pH to 1 1.0. This penetrant remover was viscosity 2.2mPas and surface tension 38 mN/m. 
An example 51x107 and 1x108 After performing the injection test of a pulse using standard ink (2), the penetrant 
remover of an example 4 and this presentation was used without carrying out pH adjustment. This penetrant remover 
was pH7.5, viscosity 2.2mPas, and surface tension 38 mN/m. The cleaning effect was evaluated using this penetrant 
remover. A result is shown in Table 1 . 

[0029] An example 61x107 and 1x108 After performing the injection test of a pulse using standard ink (3), the cleaning 
effect was evaluated using the penetrant remover of a following presentation. A result is shown in Table 1 . 
Ion exchange water 80 weight sections Lauric-acid sodium Two weight sections Glycerol 30 weight sections 
Carboxymethyl cellulose After carrying out the mixed dissolution of each component of the 0.1 weight sections above 
enough, 10% water solution of ammonium phosphate and 5% water solution of citric acids adjusted pH to 8.0. This 
penetrant remover was viscosity 3.8mPas and surface tension 37 mN/m. 

An example 71x107 and 1x108 After performing the injection test of a pulse using standard ink (2), the cleaning effect 
was evaluated using the penetrant remover of an example 6 and this presentation. A result is shown in Table 1 . 
[0030] An example 81x107 and 1x108 After performing the injection test of a pulse using standard ink (1), the cleaning 
effect was evaluated using the penetrant remover of the presentation shown below. A result is shown in Table 1 . 
Ion exchange water 80 weight sections Nissan Nonion P223 (trade name) Nippon Oil & Fats Co., Ltd. make The 0.2 
weight section Diethylene glycol 15 weight sections Sodium carbonate The 0.3 weight section Urea Two weight 
sections Ethyl alcohol After carrying out the mixed dissolution of each component of 2 weight sections above enough, 
the triethanolamine 5% water solution adjusted pH to 8.0. This penetrant remover was viscosity 2.1mPas and surface 
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tension 38 mN/m. 

[0031] An example 91x107 and 1x108 After performing the injection test of a pulse using standard ink (1), the cleaning 
effect was evaluated using the penetrant remover of the presentation shown below. A result is shown in Table 1 . 
Ion exchange water 80 weight sections Glycerol The mixed dissolution of each component of 1 5 weight sections above 
was carried out enough, and the penetrant remover was adjusted. pH of a penetrant remover obtained the measurement 
result of 7.1, viscosity 2.1mPas, and surface tension 60 mN/m. 

[0032] An example 101x107 and 1x108 After performing the injection test of a pulse using standard ink (2), the 
cleaning effect was evaluated using the penetrant remover of the presentation shown below. A result is shown in Table 
1. 

Ion exchange water 80 weight sections Lauric-acid sodium The 0.01 weight sections Glycerol After carrying out the 

mixed dissolution of each component of 15 weight sections above enough, 10% water solution of sodium carbonates 

adjusted pH to 7.5. This penetrant remover was viscosity 2.0mPas and surface tension 46 mN/m. 

[0033] An example 1 1 1x107 and 1x108 After performing the injection test of a pulse using standard ink (2), the 

cleaning effect was evaluated using the penetrant remover of the presentation shown below. A result is shown in Table 

1. 

Ion exchange water 80 weight sections Diethylene glycol After carrying out the mixed dissolution of each component of 
15 weight sections above enough, 10% water solution of sodium hydroxides adjusted pH to 10.0. This penetrant 
remover was viscosity 2.0mPas and surface tension 60 mN/m. 

[0034] An example 121x107 and 1x108 After performing the injection test of a pulse using standard ink (3), the 
cleaning effect was evaluated using the penetrant remover of the presentation shown below. A result is shown in Table 
1. 

I Ion exchange water 80 weight sections SAFI Norian 465 (Nissin Chemical Industry Co., Ltd. make) One weight section 
1 Thiodiglycol 20 weight sections Urea Two weight sections Ethyl alcohol After carrying out the mixed dissolution of 

each component of 2 weight sections above enough, 5% water solution of sulfuric acids adjusted pH to 5.0. This 

penetrant remover was viscosity 1 .7mPas and surface tension 33 mN/m. 

[0035] The heat ink jet printer made as an experiment using the head for heat ink jets shown in discharge quantity 
evaluation at JP, 1-148560, A performs, and evaluation is a continuation regurgitation test 1x107 and 1x108 Pulse 

$ $ $ $ 9|C $ 

Initial discharge quantity 102pl 1x107 After [ a pulse ] discharge quantity 91 pi 1x108 After [ a pulse ] discharge 
quantity 79pl variation was 1 lpl(s) and 23pl respectively. Evaluation of a penetrant remover was performed based on 
the following formula. 

1x107 It is 102pl(initial discharge quantity)-X(discharge quantity of ink after washing)/! lpl(variation) xl 001x1 08 after 
a pulse. For 5% - less than 10% [ of discharge quantity change ] **, 10% - less than 30% [ of discharge quantity 
change ] x is [ 102pl(initial discharge quantity)-X(discharge quantity of ink after washing)/23pl(variation) xlOOOO / 
less than 5% / of discharge quantity change / O ] 30% or more of discharge quantity change [0036] after a pulse. 
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[0037] The example at the time of using penetrant remover maintenance material into an example 13, next a washing 
cartridge is explained. In this invention, in order to use the removable cartridge for washing, a penetrant remover may 
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leak from the connection section of an ink tank and a heating head. For this reason, loading with a penetrant remover 
attachment component is desirable. When polyurethane sponge was used as an attachment component at the time of 
siphonage, it excelled in the maintenance capacity of a penetrant remover, and, specifically, the good result was 
obtained. Moreover, when textile materials were used, the penetrant remover translatability which was excellent in 
addition to the maintenance capacity of a penetrant remover was shown, the efficient penetrant remover could be 
supplied, and the still better result was obtained. On the other hand, since it pressurized from the cartridge upper part at 
the time of pressurization washing, when polyurethane sponge with a single void content was used, the penetrant 
remover was able to be supplied good. Furthermore, also in the case of the cartridge for washing which prevented the 
leakage of a penetrant remover only with the valve structure in the tank without penetrant remover maintenance 
material, good supply of a penetrant remover was able to be performed. It may not pass over the penetrant remover 
maintenance material shown above to an example, but it may use well-known ink maintenance material as penetrant 
remover maintenance material. 
[0038] 

[Effect of the Invention] Since the cartridge for washing of this invention can be exchanged for an ink cartridge 
removable as mentioned above and can wash a heating head, when the regurgitation of a heating head becomes 
unstable, it can be washed freely at any time. Therefore, according to the washing approach of this invention, about an 
ink jet recording device, regurgitation stability can be recovered steadily and the improvement in dependability of an 
integrated system including a heating head and ink can be aimed at. Moreover, since the whole passage can be washed, 
there is an advantage that a change in the ink of other colors can be performed easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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